The limited space allotted to a review will not permit any detailed survey of so comprehensive a subject; but we shall endeavour to supply a sufficient account of its most elementary and, we might saj7", fundamental parts. On these we shall enter at some length, in part because of their importance, and still more because they have been hitherto almost completely neglected in this country.t
The eye is formed by a number of transparent media, differing in their refractive power, and which are separated at various distances by surfaces of different degrees of curvature. Now the most important question, and the one on which the whole of physiological optics may be said to depend, is this?viz., what is the course of a ray of light in the eye, supposing its direction to be known previously to its entering the eye ? 4 Reviews.
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This, again, is only a special application of the more general mathematical problem:
an expression is required for the course of the rays in a system of transparent media of any number and refractive powers, situated at any distance from one another, and of any spherical curvature, placed, however, perpendicularly to one and the same axis.
If the answer for this general problem could be found, it would only be necessary to replace the indefinite by definite values to render it at once applicable to the eye.
Our countryman Cotes* was the first who tried to solve this problem in its most general form. Since his time many mathematicians have occupied themselves with the search after simple expressions, and we may mention more especially three of the first rank, Euler,+ Lagrange, ? and Gauss.? The researches of the last author have led to the most elegant, simple, and comprehensive rules, by the application of which the course of rays, obeying certain conditions and passing through media subject also to certain conditions, may be determined with sufficient exactness. These rules have now been almost universally adopted in Germany. Here The most striking result is the great analogy between refraction by a compound system, and that by a single refracting surface. It may, therefore, be well to briefly enumerate some of the principal qualities of the latter, and proceed to trace the analogous points in a compound system. As already mentioned, we shall simplify our subject by assuming the following conditions: that the media cause only single refraction; that they are homogeneous, and separated from one another by spherical surfaces, of which the centres are all placed on the same straight line, the axis. The rays themselves at their commencement must make only very small angles with the axis or its prolongation, and also must form with the surfaces right angles, or at least angles scarcely differing from right angles; in other words, their angles of incidence are extremely small. Let now p stand for the distance from the focus of incident rays to the vertex; p' for the corresponding distance of the focus of refracted rays from the vertex; r for the radius of the spherical sur- face. " We shall use the terms behind and before with reference to the course of the rays of light, and shall consider the radius positive when the centre of the spherical surface is behind, negative when before the same surface; p positive when situated before, and negative This, however, is equivalent to saying that an image of any object will be formed, provided the various luminous points of which it is composed obey the above conditions. By means of these planes it is easy to find the direction of the refracted ray, the course of the incident ray being given. The first principal point lies 2-1746 mm. behind the vertex of the cornea ; the second principal point is 5*4276 mm. before the vertex of the posterior surface of the lens. Since, however, the latter is itself 8 mm. behind the vertex of the cornea, the distance between the two principal points will be 0-3978 mm.
The first principal focus is 12-8326 mm. before the cornea, and the second principal focus is 14-6470 mm. behind the posterior surface of the lens. Therefore the first principal focal distance = the distance of the first principal focus from the first principal point = 12-8326 + The first knot-point is situated 7'2420 mm. behind the vertex of the cornea, and 0-7580 mm. before the posterior surface of the lens : the second knot-point is 0-3602 mm. before the posterior surface of the lens, and there is therefore between the two knot-points a distance of 0-3978 mm., the same as between the two principal points.
Listing considered the ideal eye to be adapted for rays proceeding from very distant objects?i.e., parallel rays have their focus on the retina ; thus, the centre of the retina would coincide with the second principal focus.
Direct measurements of the antero-posterior diameter of the eye, from the vertex of the cornea to the diametx-ically opposite point of the outer surface of the sclerotic, have shown that its average length is about 24-25 mm.; we have already (= second principal focal distance + distance between the two principal poiuts + distance of the first principal point from the cornea = 20-0746 + 0-3978 + 2-1746 = 22-6470 = distance of macula lutea from vertex of cornea) 22*6470 mm. as the distance of the second principal focus from the vertex of the cornea, and the remaining 1 *6 mm. may be considered as the thickness of the sclerotic, &c. Fig. 1 by the fact that ultimately the diminution of refracting power proceeds proportionately to that of the accommodation; thus appearing to point out a common cause for both. Fig. 3 shows the position of the nearest and furthest points of distinct vision, and of course at the same time the range of accommodation in the normal eye at various periods of life.
The numerals placed at its left side give tlie distance measured in Paris inches for which the eye is accommodated; those placed below cc ha\e of course a negative value, for they give the distance at which the converging rays, for which the eye is accommodated, come to a focus behind the optical centre of the eye; p P' gives the course of the nearest point, rr' that of the most distant point; the numerals placed above the figure denote the years of life. Thus on the lines pp and rr', the nearest and furthest point of distinct vision can be found for each year of life, and the distance between these two lines at the same time indicates the range of accommodation; the distance between two horizontal lines is equal to range of accommodation.
The figure shows that from the tenth year, the eaihest period at which we can exactly determine the accommodation, ^ f,neares*i P?int continually recedes from the eye, at first with tolera j e regularity, at thirty years the range of accommodation being on y about half of that at ten. From this period it seems to recede ^ess raPidly, although continuously until the termination of life. 
